Endothelial cells with more than 2 nuclei were 3 times more abundant in HG+HI 291 conditions compared to NG conditions and presented with variable size and shape (Fig.  292   2A, 2B and 3A) . MVECs had a higher nucleic acid content (7.2-Fold, Fig. 3D ), cell 293 diameter (2.2-Fold, Fig. 3B ), and cell area (11.4-Fold, Fig. 3C ) than mononuclear cells. 294
The Fig. 1 ). 296
To demonstrate an endothelial phenotype in MVECs, we analyzed the presence of vWf, 297 a well-known marker of endothelial cells [21] . The typical intracellular localization of vWf 298 was observed in MVECs and mononuclear cells (Fig. 4A) . No significant non-specific 299 staining was noted (Fig. 4B) . 300
Endothelial function is strongly influenced by mitochondria, and we and others conditions compared to those in NG conditions ( Fig. 5D and 5E ). However, MVECs 307 showed a higher MTG staining compared to mononuclear cells ( Fig. 5A and 5B) . 308 Contrary, MTR staining was higher in mononuclear cells cultured in HG+HI vs. NG 309 conditions ( Fig. 5D and 5F ). MVECs showed a higher MTR staining compared to 310 mononuclear cells similarly in magnitude to that observed with MTG ( Fig. 5A and 5C) . 311
However, the ratio between MTR and MTG was 0.92 ( Supplementary Fig. 2)  312 suggesting that the increased MTR levels are attributed to the increase in mitochondrial 313 mass rather than alterations at the mitochondrial membrane potential. Usingquantitative MS-based proteomics, we next sought to determine the proteomic profile of 315 endothelial cells grown under HG+HI vs. those grown in NG. A total of 939 proteins 316 were quantified, wherein 14 and 25 proteins were significantly downregulated and 317 upregulated in cells cultured with HG+HI vs. those in NG, respectively (Fig. 6A) . To 318 determine the biological context of the proteins differentially abundant between HG+HI 319 and NG conditions, we performed a GO enrichment analysis filtering by molecular 320 function, and biological process GO terms [19, 28] . Downregulated proteins were 321 associated with the GO terms heparin binding and carboxylic binding (Fig. 6B) . On the 322 other hand, upregulated proteins were associated with the GO terms autophagy, 323 positive regulation of intrinsic apoptotic signaling pathway, and platelet-activating factor 324 acetyltransferase activity (Fig. 6C) . which is associated with endothelial dysfunction. To our knowledge, all published 336 studies have focused on mononuclear endothelial cells, but there is evidence that a 337 distinct endothelial phenotype exists in the vasculature [13] . These cells are 338 multinucleated (>2 nuclei), bigger that mononuclear endothelial cells (referred to as 339 MVECs), and present with altered functions (e.g., increased LDL uptake) [14] . The 340 occurrence of MVECs in human aorta correlates with the severity of atherosclerosis [13] mechanisms. Interestingly, we did not observe a considerable endothelial cell death 368 even after nine days of simulated diabetes (data not shown), which suggests that 369 endothelial cells may be resistant to the damage caused by a diabetic environment, at 370
least after the period we tested [34] . On the other hand, we found a downregulation of 371 molecular functions associated with angiogenesis and endothelial function in cells 372 cultured with HG+HI. Specifically, we noted a decrease in the protein abundance of the 373 connective tissue growth factor, a protein involved in the stimulation of angiogenesis 374
[35], while in other tissues is upregulated by HG and associated with the development 375 of fibrosis [36, 37] . 376
In conclusion, we have evidenced that a diabetic environment leads to the formation 377 of MVECs in coronary artery endothelium (Fig. 7) . We also document on the differential 378 effects that simulated diabetes has on the mitochondrial structure and function of 379 577  578  579  580  581  582  583  584  585  586  587  588  589 
